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Few comprehensive seasonal studies have been made of 
New England phytoplankton species (particularly in large 
lakes), and most of these investigations have been restricted 
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inson, 1944; Hylander, 1928; Patrick, 1943; Riley, 1940). 
Investigations of the freshwater algal flora of New Hamp¬ 
shire have dealt primarily with its rich desmid populations 
(Cushman, 1930b, c, 1905a, b, c, 1906, 1907a, b, 1908a, b; 
Hastings, 1892; Whelden, 1942; Wood, 1869). The New 
Hampshire Fish and Game Department has conducted 
limited investigations of phytoplankton in conjunction with 
its biological surveys, but only generic designations 
given (Edmundson, 1938; Edmundson and Fuller, 1937; 
Cole, 1939). As far as we are aware, only two other pub¬ 
lished accounts describe phytoplankton species from New 
Hampshire (Collins, 1909, 1912, 1918b; Gustafson, 1942). 

The present systematic account of phytoplankton 
portion of a detailed investigation of the composition, 
periodicity, and abundance of phytoplankton species in rela¬ 
tion to the trophic status ol Newfound and Winnisquam 
Lakes, New Hampshire (Gruendling and Mathieson, 
press). Newfound Lake is located in Grafton County 
(Figure 1), while Winnisquam Lake is in Belknap County 
(Figute 2). Both lakes are preglacial land forms which 
were slightly modified (mainly deepened) by Pleistocene 
glaciation (Billings, 1956). The lakes are similar in size, 
maximum depth, altitude, underlying geology, and certain 
chemical and physical characteristics. The chief difference 
between the two lakes is that Newfound Lake is oligo- 
trophic, while Winnisouam Lakp is reppivimr tv 
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I‘Mg. 1. Map of Newfound Lake. 
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Fitf. 2. Map of Winnisquam Lake. 
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effluent and is in the early stages of eutrophication. The 
following paper describes the floristic differences between 
the two lakes and gives specific information regarding the 
seasonal and vertical distribution of many phytoplankton 
species. New records for the state of New Hampshire and 
New England are also designated 

Regular collections (approximately fortnightly) were 
made at Newfound and Winnisquam Lakes from June 25, 
1966 to November 10, 1967. Three stations were occupied 
at each lake and samples were taken from various depths 


(1, 3, 5, 10, 15, and 20 meters) with a 4-liter Van Dorn 
water sampler as well as from vertical hauls (20 meters) 
with a #25 plankton net. Living samples, which were con¬ 
centrated through a .45 /x millipore filter or a plankton net, 
were used whenever possible for the identification of 
organisms. Fixed samples (l/h Acid Lugol’s Solution) 
were only used occasionally for identification of species. The 
generic designations listed by Smith (1950) were used 
whenever possible. Specific identifications were determined 
from a variety of sources: Ahlstrom (1937) ; Eddy (1930) ; 
Huber-Pestalozzi (1938-1961) ; Patrick and Reimer (1966) ; 
Prescott (1962); Smith (1920, 1924); Teiling (1967); 
West and West (1904-1912); West, West and Carter 
(1923). Voucher specimens have been deposited in the 
University of New Hampshire Herbarium. 


Synopsis of Species 1 
Cyanophyceae 

:< Anabaena circinalis Rabenhorst (Figure 7). Common at 
Winnisquam Lake during the summer; mixed with 
Anabaena ffos-dQuae, but not as abundant. Akinetes 


were present throughout the growing season (June to 
October). 

* Anabaena flos-aquae (Lyngbye) De Pnebisson (Figure 


10 ). 


maior constituent of water blooms 


Lake in Julv and August, often occurring in large tufts. 


1 * presumed to be a 
**presumed to be a 


newly published record for New Hampshire, 
newly published record for New England. 
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Rarely found at Newfound Lake. Akinetes were present 
throughout the growing season (June to November). 

**Anabaena scheremetievi Elenkin (Figure 6). Found in 
small quantities at Winnisquam Lake from August to 
November. Akinetes were present in all collections. 
Aphanizomenon flos-aquae (L.) Ralfs (Figure 11). Pres¬ 
ent throughout the year at Winnisquam Lake. The 
largest quantities were found during the summer and 
fall. Akinetes were only observed from September to 
November. 1967. During the winter and spring the tri- 
chomes were “rafted” while throughout the rest of the 
year they occurred as single trichomes. Cells were 
slightly smaller (3.9-5.0 /a in diameter) than those listed 
by Prescott (1962). 

*Aphanothece clathrata G. S. West. Abundant in the sur¬ 
face waters at Newfound Lake from June to November. 

*Chroococcus limneticus Lemmermann. Common at New¬ 
found Lake from June to November. 

*Chroococcus minimum (Keissl.) Lemmermann. Rare; 
found at Newfound Lake from June to November. 


*Gloeothece linearis Naegeli. Common throughout the 
water column at Newfound Lake from June to Novem¬ 
ber. 

*Gloeotrichia echinulata (J. E. Smith) Richter (Figure 5). 
Present near the surface of Winnisquam Lake from July 
to September. Akinetes were present throughout the 


Fig. 3. Dinobryon cylindricum Imhof with statospores, X500. 
Fig. 4. Dinobryon bavaricum Imhof with statospores, X500. 
Fig. 5. Gloeotrichia echinulata (J. E. Smith) P. Richter with 
akinetes, X500. 

Fig. 6. Anabaena scheremetievi Elenkin with akinete, X500- 
Fig. 7. Anabaena circinalis Rabenhorst with akinetes, X500. 
Fig. 8. Melosira italica var. tenuixxima (Grun.) Mull, with auxo- 
spore, X500. 

Fig. 9. Germinating auxospore of Melosira italica var. teniussima , 
X500. 

Fig. 10. Anabaena flos-aquae (Lyngbye) De Brebisson with aki¬ 
netes, X500. 

Fig. 11. Aphanizomenon flos-aquae L.) Ralfs with akinete, 

X500. 
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growing season. Although it never formed water blooms, 
on occasion it was dense enough to be seen with the un¬ 
aided eve. 

%7 

**Gomphosphaeria aponina var. delicatula Virieux. Present 
throughout the year at both lakes, but never in great 
abundance. G. aponina has been recorded from Massachu¬ 
setts (Croasdale, 1935) and from Connecticut (Ilylander, 
1928), but the var. delicatula has not previously been 
recorded from New England. 

Gomphosphaeria lacustris Chodat. A dominant organism 
throughout the year at Newfound Lake. Its maximum 
abundance was recorded during July and August. 

**Gomphosphaeria lacustris var. compacta Lemmermann. 
Found in small quantities throughout the year at New¬ 
found Lake; only evident from August to November at 
Winnisquam Lake. 

:< Merismopedia punctata Meven. Common at Newfound 
Lake from June to November. 


Mei 


tenuissima Lemmermann. Abundant at 


Newfound Lake from June to November; a maximum 
peak was recorded in July. 

*Oscillatoria gninulata Gardner. Most common in shallow 
areas of Winnisquam Lake after heavy rainfalls. Prob¬ 
ably not a true planktonic species. 

*Oscillatoria limnetica Lemmermann. Found throughout 


the year at Winnisquam Lake; the dominant organism in 








April, May, and November and December. Its populations 
showed a marked seasonal difference vertically within 
the water column. During the winter, large quantities 
were present in the upper three meters but by the end 
of March the bulk of the population had settled to 10-15 
meters — even though it was still increasing in numbers. 

During the remainder of the year it again sank to lower 
depths. 

Spirulina laxa G. M. Smith. Found at Winnisquam Lake 

trom July to September. Only evident at one location 
(10 to 15 meters) ; rare. 

Tolypothrix lanata Wartmann. Found in small quantities 
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from July 


Winnisquam 


Only col- 


om 


gamsms 


lected in shallow portions of the lake, and probably not 
a true planktonic species. Akinetes were never observed. 

Chlorophyceae 

*Ankistrodesmus falcatus (Corda) Ralfs. Relatively com¬ 
mon at Winnisquam Lake from June to October but never 
reaching large numbers. 

*Ankistrodesmus falcatus var. acicularis (A. Braun) G. S. 
West. Present at both lakes f: 
not as common as the typical plant. 

*Ankistrodesmus falcatus var. mirabilis (W. and G. S. 
West) G. S. West. Very common throughout the year at 
Winnisquam Lake. One of the 
ing the spring overturn (April and May). 

*Botryococcus braunii Kuetzing. Common throughout the 
year at both lakes; particularly during the winter at 
Newfound Lake. The color of the mucilage sheath varied 
from dark green to dark orange-brown. 

:! *Botryococcus protuberans var. minor G. M. Smith (Fig¬ 
ure 20). Present throughout the year at Newfound Lake, 
but not as abundant as B. braunii. Only found at Winni¬ 
squam Lake from February to early June. 

*Characium curvatum G. M. Smith. Found during the 
summer at Winnisquam Lake; growing epiphytically on 
fragments of Oedogonium. 

*Characium gracilipes Lambert. Found as an epiphyte on 
Oedogonium during August and September at Winni- 


Found 




squam Lake. 

Characium limneticum Lemmermann (Figure 15). 
at Winnisquam Lake from July to September; rare. 

Chlamydomonas dinobryonis G. M. Smith (Figure 12). 
Cells growing within the lorica of Dinob) yon cylindricum. 
Observed a few times during June and July at Newfound 
Lake. 

Chlorangium stentorinum (Ehrenberg) Stein. Found 
occasionally during July and August at Winnisquam 
Lake; growing attached to copepods. 
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**Closteriopsis longissima Lemmermann (Figure 19). 
Found throughout the year at Winnisquam Lake but 
never in great abundance. It was always confined to deep 
water samples (15 meters and below) where light was 
barely detectable. 

Closterium acerosum (Shrank) Ehrenberg. A few speci¬ 
mens were observed in September and November, 1966 
at Winnisquam Lake; rare. 

Closterium dianae Ehrenberg. Seen once in June at 
Winnisquam Lake. 

Closterium kuetzingii De Brebisson. The most common 
species of Closterium found at both lakes; present 
throughout the year but never in any great quantity. 
Closterium moniliferum (Bory) Ehrenberg. Seen once 
in November at Winnisquam Lake. 

*Coelastrum microporum Naegeli. Common from June to 
November at Winnisquam Lake. Only sporadically pres¬ 
ent throughout the summer at Newfound Lake. 
*Cosmarium hioculatum De Brebisson. Common through¬ 
out the year at Newfound Lake. It was usually found at 

1 / %” 

depths below 10 meters. 

Cosmarium contractum var. papillatum W. and G. S. 
West. The most abundant species of Cosmarium found 
at both lakes. It was most common at Newfound Lake, 
where it occurred throughout the year. At Winnisquam 
Lake it was only recorded from June to November. 


Fig. 12. Chlamydomonas dinobryonis G. M. Smith, X500. 

Fig. 13. Uroglenopsis americatui (Calkins) Lemmermann, X500. 
Fig. 14. Schroederia judayii G. M. Smith, X750. 

Fig. 15. Characium limneticum Lemmermann, X500. 

Fig. 16. Colacium arbuseula Stein, X500. 

Fig. 17. Colacium vesiculosum Ehrenberg, X500. 

Fig. 18. Elakatothrix viridis (Snow) Printz, X500. 

Fig. 19. Closteriopsis longissima Lemmermann, X500. 

Fig. 20. Botryococcus protuberans var. minor G. M. Smith, 


X500. 


Fig. 21. Kirchneriella contorta (Schmidle) Bohlin, X750. 

Fig. 22. Nephrocytium limneticum (G. M. Smith) G. M. Smith 


X 500. 


Fig. 23. Nephrocytium lunatum W. West, X500. 
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:: Cosmarium punctulatum De Brebisson. Common from 
Julv to November at both lakes. 

4/ 

*Crucigenia rectangularis (A. Braun) Gay. One of the 
dominant Chlorophyceae found at Newfound Lake; evi¬ 
dent in all collections except in April and May. Its popu¬ 
lation size was relatively stable throughout the growing 
season. The alga was only observed a few times from 




July to November at Winnisquam Lake. 

Desmidiuni baileyi (Ilalfs) Nordstedt. Found from July 
to October at Winnisquam Lake. Present as very long 
chains; uncommon. 

Desmidiuni svvartzii C. A. Agardh. Sporadically present 
throughout the summer and early fall at both lakes. 
Dictyosphaerium ehrenbergianum Naegeli. Occurring in 
small quantities from September to November at Winni¬ 
squam Lake; uncommon. 

Dictyosphaerium pulchellum Wood. 


Yen 


abundant 


throughout the year at Winnisquam Lake. It was the 
dominant Chlorophyceae during the summer and early 
fall. Less common at Newfound Lake, but still occurring 
throughout the year. 

*Dimorphococcus lunatus A. Braun. Common from Sep¬ 
tember to November at Winnisquam Lake. 

|: Elaktothrix gelatinosa Wille. Common from June to No¬ 
vember at Winnisquam Lake. 

"Elaktothrix viridis (Snow) Printz (Figure 18). Present 
in very small quantities throughout most of the year 


Mav 


lakes. 


Euastrum didelta (Turpin) Ralfs. Only a few specimens 
of tliis species were found during October and November, 
19(17 at Newfound Lake. 

*Euastrum pulchellum De Brebisson. Common from June 
to November at Newfound Lake. 

*Eudorina elegans Ehrenberg. Very abundant throughout 
the year at Winnisquam Lake; reaching peak numbers 
during July and August. 

*Gloeocystis ampin (Kuetzing) Lagerheim. Found occa¬ 
sionally from July to October at Winnisquam Lake. 
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*Gloeocystis gigas (Kuetzing) Lagerheim. Common at 
both lakes from June to November. However, it was 
most abundant at Newfound Lake where it was a domi¬ 
nant member of the Chlorophyceae population during the 
summer and fall. 

Gloeocystis vesiculosa Naegeli. One of the dominant green 
algae present at Winnisquam Lake from June to Novem¬ 
ber. Its maximum development occurred during July 
and August. 

Gonatozygon aculeatum Hastings. Abundant on two 
occasions (August and September, 1966) in the shallow 


Winnisquam 


Gonatozygon 


Found once at New¬ 


found Lake during August and September; rare. 

*Gonatozygon pilosum Wolle. Abundant during August 
and September, 1966 at Newfound Lake; never seen again 
after September, 1966. 

Gymnozyga moniliformis Ehrenberg. Observed once in 
September, 1967 at Newfound Lake. 

Hyalotheca dissiliens (J. E. Smith) De Brebisson. Found 
sporadically throughout the summer and fall at both 
lakes. 

**Kirchneriella contorta (Schmidle) Bohlin (Figure 21). 
A few specimens were found in two collections made in 
November, 1967 at Winnisquam Lake; rare. 

* Kirchneriella lunaris (Kirchner) Moebius. The common¬ 
est species of Kirchneriella found at Winnisquam Lake; 
recorded from Julv to November. 

"'Kirchneriella lunaris var. dianae Bohlin. Found several 
times during August at Winnisquam Lake; mixed with 
the typical plant. 

15 * Kirchneriella obesa var. aperta (Teil.) Brunnthaler. Un¬ 
common, but found in most collections throughout the 
year at Winnisquam Lake. Only the typical plant has 
been recorded in New England — i.e. from Connecticut 
(Conn and Webster, 1908; Hylander, 1928) and Massa¬ 
chusetts (Croasdale, 1935). 
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Micrasterias radiata Hassall. One specimen was seen in 
September, 1966 at Winnisquam Lake. 

Micrasterias radiosa (Lyngbye) Agardh. Observed once 
at Winnisquam Lake in August, 1967. 

Mougeotia sp. Vegetative material was found in the 
plankton during the spring and summer at Winnisquam 
Lake. 

**Nephroeytium ecdysiscepanum W. West. A few speci¬ 
mens were observed during July and August at Winni¬ 
squam Lake. 

:i *Nephrocytium limnetieum (G. M. Smith) G. M. Smith 
(Figure 22). Very common at Winnisquam Lake from 
June to November. Only a few specimens were found at 
Newfound Lake during August to October. 

**Nephrocytium lunatum W. West (Figure 23). Common 
from July to October at Winnisquam Lake. 

Oedogonium spp. A number of different vegetative fila¬ 
ments were observed in the plankton from May to October 
at Winnisquam Lake. It was often heavily epiphytized. 

*Oocystis borgei Snow. The most common species of 
Oocytis found at both lakes. It was evident throughout 
the year, but it was never in any great abundance. 

*Oocystis elliptica W. West. Only a few specimens were 
found during August and September, 1966 at Winni¬ 
squam Lake; rare. 

*Oocystis lacustris Chodat. A few specimens were found 
during October and November, 1966 at Winnisquam Lake; 
rare. 

*Oocystis parva W. and G. S. West. A common species of 
Oocystis at Winnisquam Lake from July to September. 

*Pediastrum araneosum (Raciborski) G. M. Smith. Found 
only twice in September at Winnisquam Lake; rare. 

*Pediastrum boryanum var. longicorne Raciborski. Found 
once at Newfound Lake during October, 1966. The var. 
longicorne is differentiated from the typical species be¬ 
cause of its swollen apical lobes. 

*Pediastrum duplex Meyen. The most common species 
of Pediastrum found at Winnisquam Lake. Evident 
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throughout the year, but never in very large numbers. 
*Pediastrum duplex var. clathratum (A. Braun) Lager- 
heim. Common throughout the year at Winnisquam Lake. 
*Pediastrum duplex f. gracilimum W. and G. S. West. Com¬ 
mon at Winnisquam Lake from July to November. Ac¬ 
cording to Prescott (1962) it is a growth form of the 
typical plant. 

*Pediastrum simplex var. duodenarium (Bailey) Raben- 
horst. Found once in June, 1967 at Newfound Lake. 
*Pediastrum tetras (Ehrenberg) Ralfs. A few specimens 
were found in July and August at Winnisquam Lake; 
uncommon. 

*Pediastrum tetras var. tetraedon (Corda) Rabenhorst. 
More abundant at Winnisquam Lake than the typical 
plant; present from July to November. 

Pleurotaenium trabecula (Ehrenberg) Naegeli. Present 
sporadically throughout the summer and fall at Winni¬ 
squam Lake. 

*Quadrigula closterioides (Bohlin) Printz. Common 
throughout the year at Newfound Lake. Less common 
at Winnisquam Lake, and only occurring from June to 
November. 

*Quadrigula lacustris (Chodat) G. M. Smith. Common at 
Winnisquam Lake from July to October. 

*Scenedesmus abundans (Kirchner) Chodat. Only found 
a few times during July and August at Winnisquam Lake; 


rare. 

*Scenedesmus acutiformis Schroeder. Observed at Winnis¬ 
quam Lake from June to November. 

*Scenedesmus arcuatus var. platydisca G. M. Smith. Com¬ 
mon from June to November at W innisquam Lake. 

*Scenedesmus bijuga (Turp.) Lagerheim. Found occa¬ 
sionally during July and August at W'innisquam Lake. 


5:; Scenedesmus brasiliensis Bohlin. Common at Winnisquam 
Lake from June to November. 

*Scenedesmus dimorphus (Turp.) Kuetzing. Common at 
Winninsquam Lake from June to November. 
:I: Scenedesmus opoliensis P. Richter. Observed once in 
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October and once in November, 1967 at Winnisquam 
Lake. 

Scenedesmus quadricauda (Turp.) De Brebisson. The 
dominant species of Scenedesmus in Winnisquam Lake; 
present throughout the year. 

"'Scenedesmus quadricauda var. parvus G. M. Smith. Only 
found a few times during August and September at 
Winnisquam Lake. 

* Scenedesmus quadricauda var. westii G. M. Smith. Found 
a few times from August to October at Winnisquam 

Lake. 

'"Scenedesmus serratus (Corda) Bohlin. The only species 
of Scenedesmus found at Newfound Lake. It was found 
from June to November, but never in any great abund¬ 
ance. 

*Schroederia judayi G. M. Smith (Figure 14). Very 
abundant from April to November at Winnisquam Lake. 
Maximum populations were evident in the spring and 
early fall, and generally in the upper five meters of the 
water column. The cells were either straight or arcuate. 

*Schroederia setigera (Schroeder) Lemmermann. Present 
throughout the year at Winnisquam Lake, but not as 
abundant as S. judayi. 

*Sorastrum spinulosum Naegeli. Only found a few times 
from August to October at Winnisquam Lake; rare. 

*Sphaerocystis schroeteri Chodat. Very common from 
April to October at Winnisquam Lake. Sparse at New¬ 
found Lake, and only occurring in July and August. The 


F i g. 24. St aura s t ru m 

view) X500. 

Fig. 2 5. S t a h ra s t ru m 
Fig. 2 f>. St a a ra s t ru m 
(top view), X500. 

Fig. 27. St a u rax t n / m 
X500. 

Fig. 28. Staurastrum 

view), X500. 

Fig. 29. Staurastrum 
Fig;. 30. Staurastrum 


pentacerum (Wolle) G. M. Smith (top 

pentacerum (end view), X^OO. 
limveticum var. cornutum G. M. Smith 

Unmet ica m var. coimutum (end view), 

pseudopetapicum \Y. & G. S. West (top 

manfeldtii Delp. (Top view), X500. 
pingue Teiling (top view), X500. 
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plant was typically found as a many celled colony, but 
occasionally as a single cell. 

Spirogyra spp. A number of different vegetative fila¬ 
ments (i.e., some with single and others with double 
chloroplasts) were found in the plankton at Winnisquam 
Lake from April to November. 

*Spondylosium planum (Wolle) W. and G. S. West. A 
common desmid from June to November at Winnisquam 
Lake. Only found occasionally in the fall at Newfound 
Lake. 

Staurastrum anatinum var. longihrachiatum W. and 

G. S. West. A few specimens were found in each collec¬ 
tion made throughout the year at Winnisquam Lake. The 
typical plant was previously recorded from Massachu¬ 
setts (Cushman, 1930a; Stone, 1900), Maine (West, 
1888), and New Hampshire (Collins, in PIIYC. BOR-AM. 
XL, #1984). 

*Staurastrum ankyroides Wolle. Found once in Newfound 
Lake in September, 1966. 

Staurastrum arctiscon (Ehrenberg) Lund. Found once 
from each lake; rare. 




Stauraslrum cingulum (W. and G. S. West) G. M. Smith. 
Present sporadically throughout the year at Winnisquam 
Lake. 

Staurastrum johnsonii W. and G. S. West. Common 
throughout the year, except April and May, at Winni¬ 
squam Lake. Typically the plant is biradiate, but one 
specimen was found in which one semicell was triradiate 
and the other biradiate. 

**Staurastrum limneticum var. cornutum G. M. Smith 
(Figures 26 & 27). Common at both lakes from August 
to November. Found with 4, 5, and 6 processes. 


*!* 




Staurastrum manfeldtii Delp. (Figure 29). Abundant 
from August to November, 1966 at Winnisquam Lake. 
Not seen during 1967. 

Staurastrum pentacerum (Wolle) G. M. Smith (Figures 
24 and 25). The most common species of Staurastrum 
found at Newfound Lake. Abundant throughout the year. 
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The number of processes ranged from 3-5; the “janus” 
forms with 3 + 4 or 3 + 5 were the most common. 

*Staurastrum pilosum Archer. Present at Winnisquam 
Lake in small numbers during October and November, 
1966, but abundant from June to October, 1967. 

**Staurastrum pingue Teiling (Figure 30). The dominant 
desmid at Winnisquam Lake; maximum populations oc¬ 
curred during October and November. It was generally 
most abundant at approximately 10 meters. 

*Staurastrum pseudopelagicum W. and G. S. West (Figure 
28). Common at Winnisquam Lake from June to Novem¬ 


ber. 

*Staurastrum vestitum Ralfs. Found a few times in 
August and September at Winnisquam Lake; rare. 

** Staurodesmus bulnheimii (Raciborski) Brook (Equals 
Arthroclesmus bulnheimii in Smith, 1924). Found once 
in September, 1967 at Newfound Lake. 


Staurodesmus cuspidatus 


(De 


Brebisson) Teiling. 


(Equals Staurastrum cuspidatum in Smith, 1924). The 
most abundant species of Staurodesmus found at New¬ 
found Lake; present throughout the year. 

^Staurodesmus dickiei (Ralfs) Lillieroth. (Equals Stau¬ 
rastrum dickiei in Irene-Marie, 1939). Only found a few 
times during May and June at Winnisquam Lake. 

•^Staurodesmus extensus var. joshuae (Gutwinski) Teiling. 
(Equals Arthrodesmus incus var. extensus in Smith, 
1924). Present sporadically throughout the year at both 
lakes. However, it was more abundant at Newfound 
Lake. 

*Staurodesmus incus var. ralfsii (W. West) Teiling. 
(Equals Arthrodesmus ralfsii in Smith, 1924). Common 

from Februarv to Julv at both lakes, but most abundant 

%/ %/ / 

when the water temperatures are low. 

*Staurodesmus mamillatus var. maximum (W. West) 
Teiling. (Equals Staurastmm cuspidatum var. canadense 
in Smith, 1924). Very common throughout the year at 
Newfound Lake; less abundant at Winnisquam Lake and 
only occurring from July to November. 
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Staurodesmus megacanthus (Lund) Thunmark. (Equals 
Staurastrum megacanthum in Smith, 1924). Very com¬ 
mon throughout the year at Newfound Lake; less abun¬ 
dant at Winnisquam Lake and only occurring from April 
to November. 

**Staurodesmus subtriangularis (Borge) Teiling. (Equals 
Art hr odes mus triangularis var. subtriangularis in Smith 
1924). Present sporadically throughout the year at both 
lakes. 

*Stylo«phaeridium stipitatum (Bachmann) Geitler and 
Gimesi. Found commonly as an epiphyte on Gompho- 
sphacria at Newfound Lake; collected from July to 
October. 

*Tetraedron limneticum Borge. Observed once in August, 
1967 at Newfound Lake. 

*Ulothrix subconstricta G. S. West. Very common from 
June to November at Winnisquam Lake. 

*Ulothrix tenerrima Kuetzing. Common from April to 
May at Winnisquam Lake. 

*Ulothrix variabilis Kuetzing. Found occasionallv from 


June to August at Winnisquam Lake. 

Xanthidiuni antilopaeum (De Brebisson) Kuetzing. 
Found a number of times during September to November 
at Winnisquam Lake. 

Xanthidiuni antilopaeum var. polymazum Nordstedt. 
Found once in October, 1966 at Newfound Lake. 


Euglenophyceae 

**Colacium arbuscula Stein (Figure 16). Found attached 
to various zooplankton. Most common at Newfound Lake, 
where it was seen every month except February and 
March. It was seen from June to August at Winnisquam 
Lake. 


**Colacium vesiculosum Ehrenberg (Figure 17). Found 
throughout the year at both lakes. Epizooic on various 
Cladocera; more common than C. arbuscula. 


*Euglena spirogyra Ehrenberg. Found once (April) in 
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shallow water at Winnisquam Lake — after a rainfall. 
Probably not a true planktonic species. 

Xanthophyceae 

**Gloeobotrys limneticus (G. M. Smith) Pascher (Figuie 
42). Common at Newfound Lake from August to 
November. Usually evident below ten meters. Less 
abundant at Winnisquam Lake where it was found from 

July to October. 

*Ophiocytium capilatum Wolle. Found only rarely at New¬ 
found Lake from September to November. 

*S<ipitococcus capense Prescott. Found at a shallow sta¬ 
tion at Winnisquam Lake. Epiphytic on various fila¬ 
mentous algae, especially Oedogonium, and once on the 
lorica of Dinobryon diver gens. Found from July to Sep¬ 
tember; rare. 


Chrysophyceae 

■‘Chrysosphaerella longispina Lauterborn. Common at 
Newfound Lake from July to November; reaching maxi¬ 
mum numbers in July and August. Generally evident 
below 10 meters. Rarely found at Winnisquam Lake 
(September to November). 

**Diceras phaseolus Fott. Found sporadically throughout 

the summer at Newfound Lake; rare. 

*Dinobryon bavaricum Imhof (Figure 4). Very common 
throughout the year at both lakes. Maximum populations 
were evident in June and July at Newfound Lake. Stato 
spores were also evident at the same time. The maximum 
quantities were usually found at 10 meters. The size of 
the lorica in the upper portion of the colony was usually 

longer (90-100/t) than that in the lower portion (65-75^). 
**Dinobryon crenulatum W. and G. S. West (Figures 35 
& 36). Found sporadically throughout the year at New¬ 
found Lake; rare. 

*Dinobryon cylindricum Imhof (Figure 3). Common 
throughout the year at both lakes. At Newfound Lake 
the maximum numbers were found during June, July 
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and November, while at Winnisquam Lake they were most 
abundant from April-June. The production of statospores 

coincided with the population peaks. 

* Dinobryon divergens Imhof. Less common than T). ba- 
varicum or L). cylindtuni. Present throughout the year 
at Newfound Lake, but not seen from February to May 
at Winnisquam Lake. The lorica of D. diver gens was 
often difficult to distinguish from that of D. cylindricum. 
Dinob ryon sertularia Ehrenberg. Common throughout 
the year at both lakes; forming peak numbers in the fall. 
**Dinobryon suecicum Lemmermann (Figure 38). Found 
throughout the year at Newfound Lake. Often difficult 
to detect because of its very small size; rare. 

** Dinobryon vanhoeffenii (Krieger) Bachmann (Figure 
37). Found from June to November at Newfound Lake. 
Its populations showed very rapid pulsations; maximum 
numbers were recorded in July and August. 

**Epipyxis tabellariae (Lemmermann) Smith (Figure 40). 
Found as an epiphyte on Tabellaria and Asterionella 
during the fall diatom pulse at Newfound Lake (October 
and November) and during the spring diatom bloom at 

Winnisquam Lake; uncommon. 

**Epipyxis utriculus Ehrenberg. A common epiphyte on 
Tabellaria at Newfound Lake from August to November. 
Mallomonas acaroides Perty. Only found during October 
and November at Newfound Lake; rare. 

**Mallomonas elegans Lemmermann. Abundant during the 
spring phytoplankton pulse (March to May) at Winni- 


Fig. 31. Peridinium willei Huitfeld-Kaas, X500. 

Fig. 32. Peridinium inconspicnnm Lemmermann, X~ ; )0. 

Fig. 33. Peridinium. limbatum (Stokes) Lemmermann, X r >()0. 
Fig. 34. Glenodinium neieuUferum (Lemmermann) Lindem, X5(H). 

Fig. 35 & 36. Dinobryon crenulatum W. & G. S. West, X500. 
Fig. 37. IHnobryon vanhoeffenii (Krieger) Bachmann, X500. 
Fig. 38. Dinobryon suecicum Lemmermann, XI500. 

Fig. 39. Rhodomanas locust-riit Pascher & Ruttner, X1000. 

Fig. 40. E pi pi ris tabellariae (Lemmermann) Smith, X500. 

Fig. 41. Synura ad a in s ii i. M. Smith, X500. 

Fig. 42. Gloeobotrys limneticus (G. M. Smith) Pascher, X500. 
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V 


squam Lake, disappearing quickly after water tempera¬ 
tures increased. 

Mallomonas fastigata Zacharias. The most common 
species of Mallomanas found at both lakes. Evident from 


June to November. 

:: Mallomonas producta (Zacharias) Iwanoff. Relatively 
common at both lakes from June to November; found 
occasionally during the winter at Winnisquam Lake. 

^Mallomanas pseudocoronata Prescott. Common through¬ 
out the year at Newfound Lake. 


**Mallomonas tonsurata Teiling var. alpina (Pascher and 
Ruttner) Kuetzing. Common throughout the year at 
Newfound Lake. During the fall and the period of ice 
cover it occurred in maximum numbers near the surface, 
while during the summer it was most abundant at 10 and 


15 meters. 

**Synura adamsii G. M. Smith (Figure 41). Found at 
Winnisquam Lake from May to November; rare. 

Synura uvella Ehrenberg. Very common throughout the 
year at both lakes. However, it was more abundant at 
Winnisquam Lake where it formed maximum numbers 
during the summer and fall. It was generally found below 
5 meters. 



Uroglenopsis americana (Calkins) Lemmermann (Figure 
13). Common from June to November at Newfound Lake. 
Large pulses of populations developed suddenly in August, 
1966 and July, 1967 and disappeared just as quickly. It 
was much less common at Winnisquam Lake and was 
only found in small quantities from May to August, 1967. 


Bacillariophyceae 

Asterionella formosa Hass. Very common at both lakes. 
Large populations were evident in the spring (April) and 
fall (November) at Winnisquam Lake. Such a periodic 
cycle was less evident at Newfound Lake because the 
diatom was not as abundant. Large populations were 
recorded under ice cover. 

* Asterionella formosa var. gracillima (Ilantz) Grun. Much 
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less common than the typical species; only evident from 
February to early May. The cells were often in chain-like 
colonies, as illustrated by Huber-Pestalozzi (1942). 
♦Cyclotella bodanica Eulenst. The most common species 
of Cyclotella found at Newfound Lake. Evident through¬ 
out the year and reaching maximum numbers during the 
summer. The maximum quantities were found at 10 

meters and below. 

♦Cyclotella compa (Ehrenberg) Kuetzing. Common 
throughout the year at both lakes; maximum numbers 
were evident during the spring and late fall between 

5 and 10 meters. 

♦Cyclotella glomerata Bachmann. Found at Newfound 
Lake when the water temperatures were quite low. Most 
abundant from February to early May, but even then 
it was uncommon. 

♦Cyclotella stelligera Cleve and Grein. Found at Winni- 
squam Lake from September to November; rare. 
Cymbella ventricosa Kuetzing. Found at Winnisquam 
Lake during the period of the spring overturn (April and 
May). It is probably not a true planktonic species. 
♦Fragilaria capucina Desm. Found sporadically at both 
lakes; uncommon. 

♦Fragilaria crotonensis Kitton. Very common throughout 
the year at both lakes. However, it was more abundant 
at Winnisquam Lake where it formed maximum numbers 
during November, 1966 and July to August, 1967. The 

largest concentration of populations occurred between 

3 and 5 meters. 

♦Melosira ambigua (Grun.) Mueller. Abundant through¬ 
out the year at both lakes. The maximum populations 
were evident during the spring and fall at Newfound 
Lake, while during the fall at Winnisquam Lake. 

♦Melosira distans (Ehrenberg) Kuetzing. Found through¬ 
out the year at Newfound Lake; always in very small 

quantities. 

♦Melosira italica (Ehrenberg) Kuetzing. Very abundant 
throughout the year at Winnisquam Lake. Maximum 
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numbers were found from February to May with the 
laigest peak occurring’ at the time of the spring 1 overturn. 
Lessei- peaks occurred during the fall overturn (October 


and November). 


During the 


spring* and fall overturn 


populations were evenly distributed throughout the watei 
column, while throughout the rest of the year they 
steadily settled out of the photic zone. Such observa¬ 
tions are similar to those made by Lund (1954, 1955) 

upon Melosira italica (Ehrenberg) Kuetzing subsp. sub- 
artica 0. F. Muller. 


* 


Melosira italica var. tenuissima (Grun.) Mueller (Figures 


8 & 9). Very common at Winnisquam Lake throughout 
the year. The development of this variety was similar 
to the typical plant, with maximum development occur¬ 
ring in the spring. Auxospores were observed during 
! ' ll, and they were present until early June, when 
many appeared to be germinating. 


Meridion circulare var. constrictum (Ralfs) V. II. 

Present in small numbers during the spring overturn at 

Winnisquam Lake. Probably not a true planktonic 
species. 


Ithizosolenia eriensis H. L. Smith. Very common at New¬ 
found Lake during July and August. Its maximum 
abundance was evident below 10 meters. It was sporadic- 
ally present at Winnisquam Lake; being most conspicuous 
‘tin in.u llii' ^ inter and spring. The morphological varia¬ 
tion of the plant is extremely great. 


*Synedra ulna (Nitz.) Ehrenberg. 
the year at both lakes. However, 
at Winnisquam Lake, where it 
peaks during May and June. 


Common throughout 
it was more abundant 
reached its maximum 


*Tabellaria fenestrata (Lyngbye) Kuetzing. Common 

throughout the year at both lakes; but most common at 

W innisquam Lake. Tending to reach maximum peaks 

after all other diatoms in the spring, and before all others 
in the fall. 


*Tabellaria flocculosa (Koth) Kuetzing. Common through- 
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out the year at Newfound Lake. Only occasionally 
observed at Winnisquam Lake from April to June. 

Dinophyceae 

Ceratium hirundinella (0. F. Mueller) Dujardin. Common 
at both lakes from April to November. All specimens 
were of the form robustum as described by Huber- 

Pestalozzi (1950). 

**Glendodinium aciculiferum (Lemmermann) Linden. 
(Figure 34). A few specimens were observed in each col¬ 
lection made at Winnisquam Lake from March to early 
June; rare. The alga has the characteristic three spines 

on the hypo valve. 

*Gonyaulax palustris Lemmermann. Common at New¬ 
found Lake from February to early June. 
:!: Gymnodinium fuscum (Ehrenberg) Stein. Present spo¬ 
radically throughout the year at Newfound Lake. 
*Gymnodiniuin palustre Schilling. Found at Newfound 
Lake in February, March and April; rare. 

*Peridinium cinctum (O. F. Mueller) Ehrenberg. Found 
sporadically throughout the year at both lakes; never in 
any great abundance. 

**Peridinium inconspicuum Lemmermann (Figure 32). 
Common at Newfound Lake from June to October; maxi¬ 
mum numbers were evident during August. Most of the 
populations were restricted to the 10 meter collections. 

**Peridinium limbatum (Stokes) Lemmermann (Figure 
33). The dominant dinoflagellate at Newfound Lake. 
Found throughout the year, but reaching maximum num¬ 
bers in the fall. It was found in very small quantities 
throughout the year at Winnisquam Lake, and was 
evenly distributed throughout the water column. 

4 / 

**Peridinium willei Huitfeld-Kaas (Figure 31). Common 
throughout the year at Newfound Lake. Maximum num¬ 
bers were recorded during the winter. 

*Peridinium wisconsinense Eddy. Common from July to 
October at Newfound Lake. Maximum numbers were 
evident during September and October. 
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Crypto ph yceae 

*Cryptomonas erosa Ehrenberg. Common throughout the 
year at Newfound Lake. 

( ryptomonas erosa var. reflexa Marsson. A few speci¬ 
mens of this variety were found from February to early 
June at Newfound Lake. 

*Cryptomonas marssonii Skuja. Found sporadically from 
July to November at both lakes. 

(''ryptomonas ovata Ehrenberg. Very common throughout 

the year at both lakes, but more abundant at Winnisquam 

Lake. The maximum populations were reached in the 
spring and fall. 

**Rhodomonas lacustris Pascher and Euttner (Figure 39). 
Abundant throughout the year at both lakes; with peaks 
in the spring and fall. Very large numbers were found 
at Winnisquam Lake in April and May. 


SUMMARY 

A total of 185 taxa of fresh algae (primarily phytoplank¬ 
ton) were identified at Winnisquam and Newfound Lakes, 
New Hampshire. Of these, 149 are presumed to be newly 
published records tor New Hampshire and 45 are presumed 
to be new records for New England. 

Of the 142 taxa recorded at Winnisquam Lake, 85 were 
found exclusively at this location. The green algae con¬ 
tributed the greatest number of species, but the bulk of 
the standing crop was composed of blue-green algae. I )uring 
the summer the phytoplankton flora was primarily composed 
ot members of the Chlorophyceae and Cyanophyceae. Mem¬ 
bers of the Bacillariophyceae, Chrysophyceae and Chloro¬ 
phyceae (mainly desmids) contributed the largest number 
of species during the spring and fall. Diatoms were the 
major component of the winter flora. 

A total of 100 taxa were recorded at Newfound Lake, and 
43 of these were found exclusively at Newfound Lake. The 
largest number of species were green algae. During the 
summer and fall the phytoplankton was primarily com¬ 
posed of members of the Cyanophyceae, Chlorophyceae 
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(especially desmids) and Chrysophyceae. The diatoms and 
the golden-brown algae contributed the largest number of 
species during the winter and spring. 
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